Transmitted herewith for your information and distribution are 8 copies of Trace Elements Memorandum Report 239 9 "Radon in the helium=>bearing natural gas of the Texas Panhandle," by H 0 Faul, Go Eo Mangerj and A 0 Y0 Sakakura 0 Our measurements of the radon content of natural gas samples from 84 producing wells in the Texas Panhandle gas field show significant differences5 furthermore 9 the wells with the highest radon content occur in clusters suggesting a marked variation in the distribution of the parent elements of radon, namely radium and uranium., within or near the gas reservoir., Analysis of the radon data in relation to possible source distribution suggests that rocks containing average concentrations of uranium could not supply the amount of radon observed in most of the gas wellso Further research on the emanating power of granite and dolomite is required to determine whether the radon observed is attributable to radioactive elements in the reservoir rock or to radioactive elements outside the reservoir volume proper 0 The Oak Ridge National Laboratory k©s already initiated preliminary studies of the emanating power of the selected dolomite samples 0 Additional radon measurements, are needed to establish the limits of the abnormal radon concentration and further delineate the possible distribution of the parent ! .element 0 Sincerely yours.,
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The Channing district has an area of some 4?000 square miles (fig, 3 )« The true area of source rock is conjectural, and there is no basis for a guess. For the moment let us consider the 4,000 square miles to be the area of source roeko If the rock were granite, we would have to fit 4.0,000 cubic miles of it into an area of 4,000 square miles, yielding a hypothetical source 10 miles thick or roughly half of the total known thickness of the "granitic layer. n At this point we may drop any further consideration of the limestone-dolomite complex, for the required thickness is absurdly high* If we were to assume a larger area of source rock, the required thickness of granite could be brought down to a fairly small figure,.but we would have to postulate lateral migration for distances of the order of 100 miles e
On the other hand, we could not have considered a much smaller area of source rock without piling up granite in excess of a geophysically reasonable thickness (about 20=30 miles) in addition to the general difficulty of having to evolve a mechanism for vertical helium migration through the granite for tens of miles 0 From these considerations it is clear that we cannot easily account for the known amount of helium by assuming that it came from rocks of normal radioactivity (such as granite containing 00 0003 percent uranium and 00 0012 percent thorium or dolomite containing 00 0001 percent uranium) 0 We may wish to postulate much higher concentrations of radioelements localized either in the reservoir rock or in the un~ derlying pre~Cambrian complex0 The idea is not new0 Rogers 7/ wrote thirty years ago that m it might be supposed that the igneous rocks which doubtless underlie the area /of the Petrolia, Kans<>, fields, lftr~ gest helium deposit then knownj at a depth of less than 2 miles contain deposits of pitchblende, and that the helium liberated by these deposits has risen and mingled with the hydrocarbon gas formed in the sediments aboveo" On the same page he states § "There appears to be no great geologic difficulty in the way of assuming such deposits, aside, of course, from the fact that there is no direct evidence for their presence " 
CONTOURS OF EQUAL RADON CONTENT AT S.T.P.
Interval: 20 micromicrocuries per liter of gas CHANNING DISTRICT-TEXAS PANHANDLE GAS FIELD gas samples per day with this instrument,,
The measurements were made while the truck was parked near the Exell helium plant, where water and electricity connections were avail= able c However, the truck carries a 1500~watt generator and a circulating pump to provide power and cooling water for work at remote locationSo
RADON :GlEpmiTIONS
The evolution of helium from uraniferous rock is accompanied by the release of radon, chemically similar to helium but radioactive and decaying with a half-life of 3°82 days 0 As the two gases travel through the rock, the amount of radon is steadily diminishing c Here we are faced with the first indeterminate parameters How old is the radon when we detect it at the well head? Or, more indirectly, how far has it travelled? The speed of the gas in the well itself and in its immediate vicinity is very high s and the time spent in transit between the bottom of the well and the casing head is only a few minutes o However, in the reservoir itself, the velocity drops sharply as the distance from the well increases (roughly as the inverse of the distance) 0
We are forced to consider two possible alternativess (1) that the radon is generated in the reservoir rock itself, or (2) that it comes from other sources, presumably below 0 There is no basis for a choice here, and we shall examine both possibilities in sequence 0 One of the greatest stumbling blocks in the calculations has been the unknown emanating power of granite and dolomite Various dolomite cores are being collected, and a general .study'will ."be made by Fo Jo Davis at the Oak Ridge National Laboratory to determine the limits within which the gross emanating power of dolomite may Iie 0
As soon as a fair collection of basement and dolomite samples is assembled, a comprehensive laboratory study will be made to es~ tablish the uranium and radium content of reservoir rocks in the helium field and their emanating power 0 It is expected that this study will show whether or not the radon can originate in the reservoir rock0
Bearing further on this question, it would be instructive to obtain gamma-ray logs of selected wells 0 Unfortunately the commercial and technological problems of such an undertaking are fairly complex0
First, it would be necessary to shut down each well for several weeks to allow for the decay of transported radon 0 Second, it would be necessary to log the well through a "lubricator," a device that pre=> vents loss of gas from the well while the logging cable is withdrawn,, Efforts will be made to explore the possibility of gamma-ray logging some of the wells 0 Theoretically, it should be possible to determine whether the radon originates in the reservoir rock by radon measurements during the transient period after complete shutdown of a producing well and before the time when.dynamic equilibrium is reachedo In other words, we should be able to explore the configuration of source material by measurements on a flowing well, assuming that the well was originally "at resto" Similarly we may gain useful information by measuring the radon content of a well where production is gradually increased,.
However, it may be difficult to carry out dynamic measurements of this type without seriously interfering with the commercial pro= cedures of the gas companies,, Efforts will be made to obtain as much information as possible during the coming field season by coordinating our measurements with the annual helium survey conducted by the U0 S 0
Bureau of Mines 0
